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A New Body Moisturizer Increases Skin Hydration
and Improves Atopic Dermatitis Symptoms Among

Children and Adults

FEric Simpson MD MCR® and Yves Dutronc MDP

‘Department of Dermatology, Oregon Health and Science University, Portland, Oregon
bGalderma R&D, Sophia Antipolis, France

Moisturizers result in an increase of skin hydration and restoration of the skin barrier function and play a prominent role in the long-
term management of atopic dermatitis (AD). Cetaphil Restoraderm™ Moisturizer (CRM) contains novel ingredients specifically de-
signed for AD, and its effects on skin hydration, skin barrier function and signs of AD were assessed in four studies, three of which
were evaluator-blinded, randomized and intra-individual comparison trials. A single application of CRM induced significantly greater
hydration than the untreated control for at least 24 hours {P<0.001). After the skin was disrupted with 0.5% sodium dodecyl sulfate
(SDS), applications of CRM led to a more rapid restoration of skin barrier function and maintained significantly greater skin hydration
comﬁared 10 the untreated control {both P<0.05). After four weeks of twice-daily CRM application among subjects with a history of
AD, a significant decrease of itching/stinging scores compared to baseline was reported, as well as an improvement in the quality-
of-life and a high level of satisfaction regarding the product. When CRM was used as an adjunctive treatment with topical stercid for
four weeks among subjects with mild-to—moderate AD, a more rapid decrease of overall disease severity was observed on days 7,
14.and 21 by the blinded investigator {P<0.05), compared to steroid treatment alone. In summary, CRM is suitable for the specific
needs of patients with AD and can be used either alone for long-term management or in adjunction with traditional treatment for

both short and long-term disease control.

J Drugs Dermatol. 2011;10{7):744-748.

topic dermatitis {AD} is a chronic, relapsing, inflammato-
ry disease, with a prevalence of 2-5 percent in the gener-
B.al population and approximately 15 percent in children
and young adults.! The disease is characterized by skin barrier
dysfunction, which leads to increased transepidermal watsr loss,
xerosis and secondary infection, Pruritus is a key feature of AD,
which results in a vicious cycle of itching and scratching and fur
ther compromises the already damaged skin barrier. Emerging
evidence from basic research provides a bstter understanding
of the epidermal pathogenic mechanisms that may explain the
barrier dysfunction found in AD, including impaired ceramide
synthesis and loss-of-function mutations in the filaggrin gene.®*
These insights into the disease pathogenesis may provide new
leads in the design of treatments better targeted to AD patients.

Effective management of AD presents a challenge to pedia-
tricians and dermatologists due to the chronic and relapsing
nature of the disease. Since there is no cure for AD, the treat-
ment strategy usually involves the treatment of flares followed
by long-term management using flare prevention strategies.®
While topical steroids remain the mainstay of treatment during
flares, the foundation of long-term AD management is proper
skin care with the use of daily skin moisturization according

to several regional and international consensus guidelines,"®
Despite the primary importance of daily skin moisturization,
few data exist regarding the optimum skin care regimen in AD.

Cetaphil® {Galderma SA) is a family of non-irritating skin care
products specifically designed for individuals with sensitive or
compromised skin.The Cetaphil moisturizing cream was shown
to have skin barrier restoration function among rosacea and
acne patients.2®The recently available Restoraderm™ products
include a body wash and a body moisturizer (CRM), which were
designed for children and adults with AD to repair skin barrier
function (by using ceramides) and to increase skin hydration (by
supplementing filaggrin breakdown products). In addition, the
moisturizer is comprised of humectants, emollients and occlu-
sives intended to enhance skin barrier integrity. The objectives
of the present studies on CRM were to determine the effect of
CRM application on skin hydration and signs of AD when used
either alone or in conjunction with topical treatments.

These four independent studies were conducted in accordance
with the Declaration of Helsinki, Good Clinical Practices and
local regulatory requirements. All subjects provided written
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FI,GURE 1, Study A. Mean hydration rate after a single application of
CRM and two reference products (PAl and ECC) versus no treatment.
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informed consent prior to entering the studies. Safety was
monitored in each study by reporting of adverse evenis
{(AEs). For all studies, room humidity and temperature were
controlled to remain within published guidelines,” and sub-
jects were allowed to rest in the room 15 minutes prior to
measurements. All diagnoses of AD were made using the
Hanifin-Rajka criteria.”

Study A (kinstic of skin hydration after a single application of
moisturizers): This was a single center, evaluatorblinded, ran-
domized and intra-individual comparison study performed in
Germany, at the proDERM Institute for Applied Dermatologi-
cal Research in Schenefeld/Hamburg, Eligible subjects were
male or female aged 18 to 60 years, with a history of AD and
at least mild xerosis as determined by the investigator. For
each subject, three non-lesional 4 cm x 5 cm areas on the
volar forearms were randomized to receive one of the three
test products: CRM, Physiogel® Al cream (PAl cream; Stiefel
Laboratories) or Eucerin® Calming Cream (ECC; Beiersdorf),
with one additional area remaining untreated to serve as a
control. Skin hydration was measured by a technician blinded
to randomization using a Corneometer® CM 825 (Courage &
Khazaka) immediately before and 2, 4, 6, 8 and 24 hours after
product application. The difference in hydration rate was ana-
lyzed using a paired t-test.

E. Simpson, Y. Dutronc

Study B (recovery of skin barrier function): This was a single
German center {(proDERM Institute for Applied Dermatological
Research), evaluator-blinded, randomized and intra-individual
comparison study. Eligible subjects were male or female aged
18 to 55 years, with a history of active or quiescent AD, A patch
(18 mm in diameter) containing an agueous solution of 0.5%
sodium dodecyl sulfate {SDS) was applied for 24 hours to non-
lesional skin on each of the four areas delineated on the volar
forearms. After removal of the patch, test areas were random-
ized 1o remain untreated or to receive one of the three products
(CRM, PAl and ECC) three times a day for five days. Hydra-
tion and transepidermal water loss (TEWL) were measured at
days 2 and 5 using Corneometer CM 825 and Dermal.ab® USB
Moisture module {Cortex Technology), respectively, The be-
tween-product difference in hydration and TEWL was analyzed
using paired t-test.

Study C (tolerability and cosmetic acceptability): This was a
single center, open-label study performed in the United States
{Reliance Clinical Testing Services, Inc., in Irving, Texas). Eligible
subjects were male or female aged 3 to 70 years, with a history
of AD but no active lesions requiring treatment.Topical steroids
were disallowed. Subjects were instructed to apply CRM twice
daily for four weeks. At baseline and week 4, skin hydration was
measured using Skincon® 200 EX {I.B.S. Co) and subjects as-
sessed their symptoms of itching, burning and stinging, using
a scale from 0 to 3. Subjects’ quality of life was assessed us-
ing the Dermatology Life Quality Index (DLQI} questionnaire, a
validated questionnaire adapted to each age group, completed
at baseline and at week 4. At the end of the study, subjects also
completed a satisfaction questionnaire. The intra-subject differ-
ences on the tolerance criteria and DLQI scores were analyzed
using Wilcoxon Signed-Rank test.

Study D (efficacy when used as an adjunct to corticosteroid
tregiments): This was a multicenter {from three sites of Hill
Top Research in the United States: St. Petersburg, Florida;
Miamiville, Ohio; and Scottsdale, Arizona), evaluator-blinded,
randomized and intra-individual comparison study, with visits
occurring at baseline, days 7, 14, 21 and 28. Eligible subjects
were male or female aged three years or older, diagnosed with
mild-to—moderate AD as rated by Investigator Global Assess-
ment. Subjects were instructed to continue their routine course
of care with topical steroids, but were instructed to apply CRM
twice daily on the designated half of their body and to apply
no moisturizer on the other half. At baseline and day 28, skin
hydration was measured using Corneometer CM 825 on the
volar forearms of a subset of subjects, for both lesional and
non-lesional skin. At the end of the study, subjects completed
a satisfaction questionnaire. A modified Eczema Area and Se-
verity Index (EASI) (adapted to a split body design where the
constant weighted values were reduced by 50%) was assessed
by the blinded investigator at each study visit. The EAS! score
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TABLE 1.

S

Baseline 4.00 113 1.34
Week 4 1.50 0.33 0.31
p-value NA . 0.007 <.001

provides a reliable and sensitive tool to assess the severity
of AD and has demonstrated good intra- and inter-observer
reliability.’®? The within-treatment and between-treatment
differences in skin hydration and EAS| were analyzed using a
paired t-test and ANCOVA test, respectively

Study A (kinetics of skin hydration after a single application

of moisturizers) i

A total of 30 subjects with a history of AD and dry skin were
included in this eveluator-blinded, randomized and intra-indi-
vidual comparison study. A majority of the enrolled subjects
were female (83.3%), with a mean age of 39.5 years. All sub-
jects completed the study and no adverse event was observed,
A single application of CRM led to an immediate and significant
increase of skin hydration, compared to the untreated control
(P<0,001; Figure 1).This effect was observed from the first time
point {two hours after application) and was sustained for 24
hours. When compared to the two reference moisturizers PAI
and ECC, skin hydration with CRM was significantly superior
to PAI at all time points and to ECC at two and four hours after
application {(all P<0.05),

Study B (recovery of skin barrier function)

A total of 30 subjects with a history of AD were enrolled into
this evaluator-blinded, randomized and intra-individual study.
A majority of the subjects were female (93.3%), with a mean
age of 43,9 years. All subjects completed the study, except one
whao discontinued due to a mild adverse event possibly related
to the study treatment {(mild local skin irritation).

As expected, the 24-hour application of a patch with 0.5% SDS
induced marked disruption of skin barrier function, as indicat-
ed by an increase of TEWL from 6.6 to an average of 28.2 g/
{m2h). Repeated applications of CRM were significantly more
efficacious in restoring the skin barrier function, compared to
the untreated control which underwent spontaneous recovery
{P<0.05; Figure 2A). While the interproduct differences were
not statistically significant, CRM demonstrated a superior nu-
merical trend compared to the two reference moisturizers
(PAl and ECC) at both day 2 and day 5 in the reduction of

E. Simpson, Y. Dutronc

FIGURE 2. Study B. {A) Mean reduction over time in Trans Epidermal
Water Loss {TEWL) and (B} evolution of hydration rate after SDS-
induced disruption following three time daily applications of CRM and
two reference products {PAl and ECC) versus no treatment.

Note: a reduction in TEWL represents an improvement In barrier
function,
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FIGURE 3. Study D. Mean hydration rate after one-month application
of CRM.
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TEWL, and only CRM was significantly superior to the untreat-
ed area at day 5. The results on skin hydration were consistent
with those on skin barrier function. Repeated applications of all
three tested moisturizers prevented further loss of skin hydra-
tion observed for the untreated and SDS-disrupted control (all
P<0.01; Figure 2B). CRM was numerically more efficacious than
PAl and ECC at both day 2 and day 5, although the differences
were not statistically significant.

Study C (tolerability and cosmetic acceptability)

A total of 66 subjects with a history of AD were enrolled into
this open-label study. A majority (65.2%) of the subjects were
female, with a mean age of 275 years. About half of the sub-
jects were 16 years or younger. A total of 60 subjects completed
the study, and no subject discontinued due to adverse events.
The effect of repeated applications of CRM on skin hydra-
tion was confirmed in this study, with an increase of 35.9%
at week 4 compared to baseline (683.3 Arbitrary Unit [AU] vs.
86.1AU (P<.001). After four weesks of CRM applications, sub-
ject-assessed tolerability scores for itching and stinging also
decreased significantly compared to baseline, When the overall

FIGURE 4. Study D. Mean chahge from baseline in EASL.
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tolerance (i.e., chest, abdomen, arms, legs and back) was aver-
aged for each subject, a significant decrease in itching (P=0.001)
and stinging (P=0.028) was observed between the baseline and
week 4 visit. High levels of subject satisfaction were reported
in the questionnaire at the end of the study, with all subjects
reporting a good overall impression of the product. A vast
majority of the subjects (51-59 out of 60 subjects) had posi-
tive opinions about the texture, color, smell and consistency
of CRM, and considered that it applies and penetrates the skin
easily. After four weeks of CRM application, the score of sub-
jects’ quality of life also improved in all age groups {Table 1).
The score was relatively low at baseline since the subjects were
not experiencing AD flares; nevertheless, significant improve-
ments were observed for the age groups of 5-16 and 17 and
older. Due to a small subject number in the age group of 3-4,
the statistical test could not be performed.

"Study D (efficacy when used as an adjunct to corticosteroid

treatments)

A total of 127 subjects with mild-to-moderate AD were enrolled
into this multi-center, evaluator-blinded, randomized and intra-
individual comparison study, and 42 of them were enrolled in
a subset for corneometry/TEWL measurements, None of the
subjects discontinued due to adverse events, and 123 subjects
reported normal study completion. All subjects received pre-
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scribed topical steroid treatments for all affected areas of their
entire body, with 23.8 percent of subjects receiving steroids of
class | to Il potency. The subjects were instructed to apply CRM
on one complete side of the bady and to not apply any moisturiz-
ers on the other side on both lesional and non-lesional skin. After
four weeks, a significant increase of skin hydration was reported
for both sides of the body compared to baseline {P<0.05; Figure
3). Moreover, the side receiving both steroids and CRM also had
significantly higher skin hydration compared to the other side
receiving steroid treatment only (P<0.05). EAS| decreased pro-
gressively during the treatment for both sides of the body (Figure
4), In addition, the side receiving topical steroids and CRM had
a more rapid onset of action, with significantly lower EAS| ob-
served at days 7, 14 and 21 compared to the side receiving topical
steroids only (all P<0.05). These effect sizes were small, however,
as most subjects had mild disease and the mean starting EASI
scores were low.

At the end of the study, subject perception of the product re-
vealed that 84.3-96.7 percent of subjects considered that CRM
reduces inflammation, relieves dry and itchy skin, provides long
lasting hydration, leaves skin feeling protected, and maintains
healthy skin. Moreover, 83.9-98.4 percent of subjects believed
that CRM is appropriate for both adults and children, and fits the
specific needs of their skin.

Restoring skin barrier function and providing superior hydration
are two fundamental elements in the proper management of AD.
Results of the present studies demonstrated that application of
CRM on subjects with a history of AD led to an increase in skin
hydration, a recovery of skin barrier function after barrier disrup-
tion, an improvement of subjects’ quality of life and a high level
of satisfaction. Furthermore, repeated application of CRM among
children and adults with mild-fo-moderate AD in addition to topi-
cal steroid treatment resulted in a modest but more rapid decrease
of overall disease severity, compared to topical steroids only.

The effect of CRM on enhancing skin barrier function and hy-
dration could be explained by its unique and patent-protected
ingredients. Specifically, the filaggrin breakdown products in-
cluding pyrrolidone carboxylic acid (PCA) and arginine, key
components of the stratum corneum natural moisturizing fac-
tor (NMF), were supplemented in CRM to restore the hydration
of the stratum corneum.* CRM also contains sphinganin de-
rived sphingolipid, which could induce the synthesis of several
sub-fractions of ceramides presented in lower level among AD
patients and thus strengthen the skin barrier.2?® In addition to
those novel ingredients, CRM contains humectants and emol-
lients such as glycerol, sorbito! and sodium hyaluronate, which
contribute to the increase of water content and help to restore
fissured and xerotic skin. '

E. Simpson,Y. Dutronc

Moisturizers with hydration properties such as CRM are the
foundation of AD management, and CRM may provide sev-
eral advanfages when used regularly. First, increased skin
hydration resulting from CRM application provides relief from
itching. This treatment outcome and the accompanied improve-
ment in quality of life could in turn enhance adherence, which
represents an important challenge in the management of AD
patients."*® Secondly, our data suggest that repeated appli-
cations of CRM may improve skin barrier function better than
routine emollients. Finally, it has been demonstrated that appli-
cations of emollients are effective not only in preventing flares
among patients with established AD (secondary prevention),®
but may represent a new strategy for preventing the onset of
AD from birth (primary prevention).”

During flares, CRM could be used in adjunct with AD treatments
to further improve treatment outcomes.® In the present study,
while the 4-week topical steroid treatment led to a reduction of AD
symptoms and an increase in skin hydration, application of CRM
resulted in an even faster improvement and statistically signifi-
cant greater level of skin hydration compared to steroid treatment
alone, and could thus provide additional comfort to patients suf-
fering from active AD lesions. Given the well-known potential side
effects of topical steroids, such as skin atrophy, striae, and adrenal
suppression,' the use of a moisturizer that can enhance disease
clearance should result in reduced long-term topical steroid expo-
sure,The adjunctive usage of CRM is thus of interest, since it led to
a more rapid decrease of overall disease severity measured with
EASI compared to steroids alone. This observation could translate
into a clinically relevant corticoid-sparing effect, with less frequent
or shorter durations of steroid treatment.”

In summary, application of the novel body moisturizer CRM,
specifically designed for atopic dermatitis, leads to increased
skin hydration and restoration of skin barrier function among
children and adults with a history of AD, Compared to topical
steroid treatment alone, adjunctive usage of CRM with steroids
resulted in a greater skin hydration and a more rapid disease
remission. This moisturizer with unique properties is therefore
suitable for both the long-term management and the short-
term treatment of atopic dermatitis,
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